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Description 

OPTICAL RECORDING SYSTEM WITH A 

BUILT-IN JITTER 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention provides an optical recording sys- 
tem, and more particularly, an optical recording system 
which has a built-in jitter meter. 

[0003] 2. Description of the Prior Art 

[0004] D ata are written onto an optical disc with 3T to 11T pulse 
trains. All CD-R/RW drives use Optimum Power Control 
(OPC) to set the laser power for a specific disc type. Ven- 
dor supplied information in the ATIP (vendor, dye type, 
maximum recording length, supported write speeds, etc.), 
is used to set the initial "best guess" laser power. A test 
burn in a reserved area of the disc using power levels in a 
wide range above and below this initial setting, and analy- 
sis of the test burn, results in an 'optimum' setting for the 



recording using one of those levels. However, the "opti- 
mum" setting may not always be optimal because the 
write strategy may be different for writing data onto dif- 
ferent portion of the same disc and for writing data with 
different length of pulse trains. 
[0005] please refer to Fig.l. Fig.l is a flowchart of a related art 

method for configuring a write strategy. In step 1, the op- 
tical recorder is provided with a write strategy. In step 3, a 
test burn is performed to write test data onto a disc. In 
step 5, the test data is read from the disc and evaluated to 
check the burning quality. If the test data has acceptable 
quality, then perform step 7 to configure the write strat- 
egy used for burning the test data as the write strategy for 
burning formal data. If the test data has unacceptable 
quality, then perform step 9 to reconfigure the write 
strategy and repeat step 3 until the test data has accept- 
able quality. 

[0006] it can be seen that the write strategy has to be fine-tuned 
several times before an acceptable write strategy can be 
configured. Further, the signal quality needs to be evalu- 
ated with an externally connected test equipment or jitter. 
The externally connected test equipment or jitter is very 
expensive and requires professional skill to operate. An 



ordinary user cannot possibly operate such equipment to 

configure the write strategy for an optical disc. 
Summary of Invention 



[0007] it j S therefore an objective of the present invention to pro- 
vide an optical disc system which has a built-in jitter me- 
ter to solve the above mentioned problems. 

[0008] According to the claimed invention, the optical recording 
system for burning an optical disc comprises a housing, a 
laser pickup installed inside the housing for writing data 
onto the optical disc according to a write strategy and 
reading an RF signal from the optical disc, a laser drive in- 
stalled inside the housing connected to the laser pickup 
for controlling operations of the laser pickup, a read 
channel installed inside the housing connected to the 
laser pickup for processing the RF signal received by the 
laser pickup, a jitter meter installed inside the housing 
connected to the read channel for generating delay sig- 
nals according to the processed RF signal, anda digital 
signal processor installed inside the housing connected to 
the laser drive and the jitter meter for receiving the delay 
signals, configuring the write strategy according to the 
delay signals, and controlling the laser drive to control the 
laser pickup to write data onto the optical disc according 



to the configured write strategy. 
[0009] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0010] pig.l is a flowchart of a related art method for configuring 
a write strategy. 

[0011] pig. 2 is a functional block diagram of an optical disc sys- 
tem according to the present invention. 
[0012] pig. 3 is a block diagram of the jitter meter in Fig. 2. 

[0013] Fig. 4 is a timing diagram of the jitter meter in Fig. 2. 
Detailed Description 

[0014] please refer to Fig. 2. Fig. 2 is a functional block diagram of 
an optical disc system according to the present invention. 
The optical disc system comprises a personal computer 2 
and an optical recorder 10 connected to the personal 
computer 2 via a bus 4. The optical recorder 10 comprises 
an ATAPI (AT attachment packet interface) 12, an encoder 
14, a digital signal processor 16, a laser drive 18, a read 
channel 20, a jitter meter 22, a decoder 24, an optical disc 



26, a disc motor 28, a laser pickup 30 and firmware 40. 
[0015] The optical recorder 10 writes data onto the optical disc 
26 in the following manner. The personal computer 2 
transmits data to be written and other relevant control 
data to the ATAPI 12 of the optical recorder 10 via the bus 
4. The data is then passed to the encoder 14 for encod- 
ing. The encoded data is transmitted to the digital signal 
processor 16 for processing. And the processed data is 
transmitted to the laser drive 18 to control the disc motor 
28 and the laser pickup 30 for writing data onto the opti- 
cal disc 26. 

[0016] D a ta is read from the optical disc 26 in the following 
manner. The digital signal processor 16 sends control 
signals to the laser drive 18 to control the disc motor 28 
and the laser pickup 30. The laser pickup 30 then reads a 
radio frequency signal from the optical disc 26. The RF 
signal is sent to the read channel 20 for amplification and 
converting into a digital signal. The digital signal is then 
decoded by the decoder 24 and outputted to the personal 
computer 2 via the ATAPI 12. 

[0017] Before a piece of data is written onto the optical disc 26, 
the laser drive 18 must know the length of the piece of 
data. And then the laser drive 18 provides a correspond- 



ing write strategy according burning parameters for writ- 
ing the piece of data onto the optical disc 26. The write 
strategy needs to be fine tuned according to the material 
and manufacturer of the optical disc 26. Otherwise, a false 
write strategy may cause the optical disc 26 to be unread- 
able or cause other unexpected failures. 
[0018] The write strategy is fine tuned by writing test data onto a 
lead-in area of the optical disc 26 and reading the test 
data from the lead-in area before formal data is written 
onto the optical disc 26. The test write process is the 
same as writing formal data onto the optical disc 26. 
However, the test read process is not identical to reading 
formal data from the optical disc 26. After the laser 
pickup 30 transfers the RF signal to the read channel 20 
for processing, the processed RF signal is sent to the de- 
coder 24 for decoding and sent to the jitter meter 22 for 
measuring a difference between the processed RF signal 
and a standard clock. The difference is then outputted to 
the digital signal processor 16 for calculating the burning 
quality under the write strategy used for writing the test 
data. This information will allow the digital signal proces- 
sor 16 to adjust the speeds and positions of the disc mo- 
tor 28 and the laser pickup 30 continuously. 



[0019] please refer to Fig. 3. Fig. 3 is a block diagram of the jitter 
meter 22. The jitter meter 22 comprises a delay chain 48 
formed by N delay cells 42 connected in a cascade man- 
ner, a buffer set 44 formed by N buffers, and a control 
unit 46. Each of the delay cells 42 is a D flip-flop which 
can either be rising-edge triggered or falling-edge trig- 
gered. Each of the delay cells 42 delays its input signal a 
time unit. The N delay cells 42 are used to delay the pro- 
cessed RF signal N different periods of time. Therefore, 
the outputs Q of the N delay cells 42 will generate delayed 
RF signals with N different periods of delay time. The in- 
put D of each delay cell 42 is connected to a logic "1". The 
clock input of the first delay cell 42 is connected to the 
read channel 20 for receiving the processed RF signal. The 
clock input of each of the remaining delay cells 42 is con- 
nected to the output Q of a previous delay cell 42. The 
control unit 46 has a first input connected to the read 
channel 20 for receiving the processed RF signal, a second 
input for receiving the standard clock, and an output for 
outputting a control signal. After the processed RF signal 
changes value, the control signal will change its value 
shortly after receiving a falling edge of the standard clock. 
The output of the control unit 46 is connected to the clock 



input (CLK) of the buffer set 44. The outputs Q of the N 
delay cells 42 are connected to inputs of the N buffers of 
the buffer set 44. The time for the N buffers to receive 
outputs of the N delay cells 42 is controlled by the control 
signal outputted by the control unit 46. When the clock 
input (CLK) of the buffer set 44 is triggered by a change in 
the logic value of the control signal, the current logic val- 
ues of the outputs Q of the N delay cells 42 will be stored 
into the N buffers of the buffer set 44. 
[0020] please refer to Fig. 4. Fig. 4 is a timing diagram of the jitter 
meter 22. The timing diagram include waveforms of the 
standard clock, the processed RF signal, the delayed RF 
signals, the control signal and logic values stored in the N 
buffers of the buffer set 44. The delayed RF signals are il- 
lustrated by delay #1 to delay #8. In this case, the buffer 
set 44 include 8 buffers. The length of the high potential 
of the processed RF signal represents the length of the 
test data written onto the optical disc 26. As shown in 
Fig. 4, the high potential of the processed RF signal 
crosses three falling-edges of the standard clock, there- 
fore the test data represented by this section of the pro- 
cessed RF signal is a 3T signal. While a first pulse of the 
standard clock is at a high potential, the processed RF 



signal changes from a low potential to a high potential. 
Therefore, the control unit 46 outputs a high-potential 
control signal shortly after receiving a falling edge of the 
standard clock. As soon as the clock input of the buffer 
set 44 receives the high-potential control signal, the 
buffer set 44 stores an 8-bit delay signal transmitted from 
the eight delay cells 42 of the delay chain 48. This 8-bit 
delay signal is named R delay signal. As illustrated in 
Fig. 4, when the control signal changes from a low poten- 
tial to a high potential, delay #1 to delay #5 have a logic 
"1", delay #6 to delay #8 have a logic "0", thus R delay 
signal is "11111000". 
[0021] During the fourth pulse of the standard clock, the pro- 
cessed RF signal changes from a high potential to a low 
potential. Therefore, the control unit 46 outputs a low- 
potential control signal shortly after receiving a falling 
edge of the standard clock. As soon as the clock input of 
the buffer set 44 picks up the low-potential control sig- 
nal, the buffer set 44 stores an 8-bit delay signal trans- 
mitted from the eight delay cells 42 of the delay chain 48. 
This 8-bit delay signal is named F delay signal. As illus- 
trated in Fig. 4, when the control signal changes from a 
high potential to a low potential, delay #1 and delay #2 



have a logic "0", delay #3 to delay #8 have a logic "1", 
thus F delay signal is "00111111". 

[0022] After the buffer set 44 receives R and F delay signals, 

these two delay signals are sent to the digital signal pro- 
cessor 16, and the firmware 40 will control the operation 
of the digital signal processor 16. The number of logic "1" 
of R delay signal and the number of logic "0" of F delay 
signal are counted and subtracted to find a difference be- 
tween the two numbers. The difference is then mapped to 
a value between 0 and 1. Since the number of logic "1" of 
R delay signal is 5, and the number of logic "0" of F delay 
signal is 2, the difference between the two numbers is 3, 
and the mapped valueis 0.375 (3/8). This process will be 
repeated to find an average difference between the R and 
F delay signals. If the average difference is 2.8, then the 
digital signal processor 16 will adjust the write strategy 
according to this average difference. An average differ- 
ence closer to 0 commonly refers to a better correspond- 
ing write strategy. 

[0023] From these calculations, the digital signal processor 16 
will determine whether the write strategy for writing the 
test data conforms to parameters and arithmetic formula 
stored in the firmware 40. If so, the jitter meter 22 will no 



longer be used and the optical recorder 10 can start to 
write formal data. If not, the jitter meter 22 will be used 
again until an acceptable write strategy is configured. 
[0024] | n t he past, generating an acceptable write strategy used 
to be a complicated and time consuming task. Compared 
to the related art, the jitter meter 22 is installed inside the 
optical recorder 10. Therefore the jitter meter 22 can be 
used to help configuring an acceptable write strategy for 
various optical discs easily. And there is no need to con- 
nect the optical recorder 10 to an externally connected 
jitter meter. 

[0025] Those skilled in the art will readily observe that numerous 
modifications and alterations of the system may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



